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Tuberculosis Among American Indians and Alaskan Natives — 
United States, 1985 


In 1985, 22,201 cases of tuberculosis were reported to CDC, for an incidence rate of 
9.3 cases per 100,000 U.S. population (7). Three hundred and ninety-seven (2%) of 
the 22,170 patients with known race were American Indians and Alaskan Natives. The 
incidence rate for this group was 25.0/100,000 population, 4.4 times the rate of 
5.7/100,000 for the white population (2). 

The 397 tuberculosis cases among American Indians and Alaskan Natives were 
reported from 144 (5%) of the nation’s 3,138 counties (Figure 1). Three hundred and 
eighty-five (97%) of these cases were reported from the 32 states with reservations 


FIGURE 1. Counties reporting tuberculosis cases among American indians and 
Alaskan Natives — United States, 1985 
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Tuberculosis — Continued 


(Table 1). Eleven of these states reported 326 (82%) of these 385 cases. In these 11 
states, the ratio of the incidence of tuberculosis among American Indians and Alaskan 
Natives to the incidence among all other races ranged from 4.2 in Oklahoma to 30.4 
in South Dakota and 31.4 in Minnesota. American Indians and Alaskan Natives 
accounted for large proportions of reported tuberculosis cases in Alaska and South 
Dakota (71% and 62%, respectively); however, they only comprise 14% of the Alaskan 
population and 7% of the South Dakota population. 

The median age of American Indians and Alaskan Natives with tuberculosis was 45 
years. One hundred and thirty-eight (35%) of the 397 patients were less than 35 years 
of age. 


Reported by: Div of Tuberculosis Control, Center for Prevention Svcs, CDC. 

Editorial Note: Paleopathological evidence has demonstrated the existence of 
tuberculosis in the Americas in pre-Columbian times (3). However, the high rates of 
morbidity and mortality from tuberculosis observed among American Indians at the 
end of the last century have been attributed to increased contact with the white 
civilization (4). This is also believed to be the case in Alaska, where the morbidity 
rates from tuberculosis in the early 1950s were the highest ever reported in the 
medical literature (5). Active case-finding, treatment, and extensive use of preventive 
chemotherapy in the 1950s and 1960s markedly reduced tuberculosis mortality and 
morbidity in Alaska (6). However, the incidence rate of tuberculosis among Alaskan 


TABLE 1. Tuberculosis cases and rates* among American Indians and Alaskan 
Natives (Al/AN) and other races, by states with highest rates — United States, 1985 





Other than 
t 
Total AI/AN AWVAN Rate Ratio 


Proportion 
State No. (Rate) No. (Rate) No. (Rate) AI/AN(%) AI/AN:Other 
Reservation 
Alaska 110 (21.1) 68 (92.2) (9.4) (61.8) 9.8 
Minnesota 142 (3.4) 33 (81.6) (2.6) $23.2) 31.4 
Montana 49 (5.9) 21 (47.2) (3.6) (42.9) 13.1 
South Dakota 31 (4.4) 22 (42.6) (1.4) (71.0) 30.4 
Arizona 271 = (8.5) (33.7) (7.0) (21.8) 48 
Washington 220 =(5.0) (31.0) (4.6) (9.5) 6.7 
Oklahoma 264 (8.0) (28.4) (6.8) (20.5) 4.2 
Nevada 39 (4.2) (28.1) 34 = (3.7) (12.8) 7.6 
Wisconsin (3.0) (27.4) 132 (2.8) (6.4) 9.8 
Oregon 144 (5.4) (26.5) 136 = (5.1) (5.6) 5.2 
New Mexico 94 (6.5) (22.3) 68 (5.1) (27.7) 4.4 
Other (21) 13,104 (10.1) (9.7) 13,045 (10.1) (0.5) 1.0 
Subtotal 14,609 (9.3) (26.5) 14,224 (9.2) (2.6) 2.9 
Non-Reservation (18) 
and District 
of Columbia 7,561 (9.2) 12 (9.0) 7,549 (9.2) (0.2) 1.0 
Total 22,170 (9.3) 397 (25.0) 21,773 (9.2) (1.8) 2.7 


*Per 100,000 population. 
*31 cases among persons of unknown race were excluded from the total 22,201 cases. 














Vol. 36 / No. 30 MMWR 495 


Tuberculosis — Continued 

Natives in 1985 was still 10-fold higher than the national average. In some states, the 
risk of tuberculosis was up to 30-fold higher among American Indians than among 
other races. 

Because tuberculosis among American Indians and Alaskan Natives is concen- 
trated in well-defined geographic pockets, intensive use of preventive measures may 
be particularly effective. In 1985, 35% of American Indians and Alaskan Natives with 
tuberculosis were under 35 years of age, the age group for which preventive therapy 
is routinely recommended for infected persons with no additional risk factors (7). 
Directly observed therapy and incentives for compliance should also decrease 
morbidity. 

In addition, the prevalence of diabetes mellitus, which is a recognized risk factor for 
tuberculosis, has increased among most American Indian and Alaskan Native 
populations during the past 50 years and now ranges up to 50% (8). Preventive 
chemotherapy is recommended for patients with diabetes who are infected with the 
tubercle bacillus, regardless of their age (7). Tuberculin skin testing is recommended 
for all young adult American Indians and Alaskan Natives as well as for diabetics of 
any age. Preventive therapy should be administered according to the current 
guidelines (7). 

Intentional isoniazid overdosage has been reported among American Indians (9), 
as it has among other populations (70). Thus, physicians should be familiar with 
treatment of isoniazid toxicity (17). Because of the risk of overdosage with self- 


administered therapy, directly observed therapy should be used for persons with a 
history of depression or suicidal tendencies. 
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Epidemiologic Notes and Reports 





Mumps Outbreaks on University Campuses — 
Ilinois, Wisconsin, South Dakota 


A total of 480 cases of mumps (epidemic parotitis) were reported among students 
attending 16 universities and colleges in three states where active surveillance was 
undertaken during the 1986-87 academic year. This report summarizes the investiga- 
tions of these outbreaks. 

Ilinois 

One hundred and eighty-three casos of clinically diagnosed mumps* were re- 
ported from 10 colleges and universities in Illinois during the 1986-87 school year. 
Detailed investigations, including interviews with patients, were conducted for three 
of these outbreaks, which totaled 123 cases. Four cases were serologically confirmed 
at the state laboratory by a fourfold or greater rise in hemagglutination inhibition 
antibody titer of sera taken during the acute and convalescent stages of illness. 

Western Illinois University, Macomb: From September 17, 1986, to February 25, 
1987, 37 cases of parotitis were identified at Western Illinois University (WIU), which 
has a full-time undergraduate student enrollment of 8,912 (Figure 1). The attack rate 
among males (5.9/1,000) was 2.7 times higher than the attack rate among females 
(2.2/1,000) (95% confidence interval [CI] = 1.3, 5.5). In addition, the attack rate among 


*A clinical case of mumps was one diagnosed by either a physician or a nurse and including a 
report of painful swelling of the jaw lasting at least 2 days. 


FIGURE 1. Reported cases of mumps among college and university students, by 
biweekly intervals of onset — Illinois, September 1986-May 1987 
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students living in on-campus residence halls ( 6.5/1,000) was 8 times the attack rate 
among those in other forms of housing (0.8/1,000) (Ci = 3.0, 21.6). Of the 36 patients 
for whom school class was known, attack rates were inversely related to the class 
level. These rates were 7.0/1,000 for freshmen, 4.2/1,000 for sophomores, 1.6/1,000 for 
juniors, and 1.5/1,000 for seniors (chi-square for trend, p <0.001). A similar trend was 
observed for the subset of students living in dormitory housing (p <0.03). 

Bradley University, Peoria: From January 22 to May 3, 1987, 55 cases of mumps 
were reported from Bradley University, which has a full-time undergraduate student 
enroliment of 3,328 (Figure 1). Interview data were available on 45 students. The 
attack rate among males (17.6/1,000) was not significantly different from the attack 
rate among females (15.1/1,000). The attack rate for dormitory residents was 
18.8/1,000; for fraternity and sorority residents, it was 12.8/1,000; and for residents of 
other off-campus housing, it was 14.8/1,000. As at WIU, underclasspersons were the 
most likely to be affected, with rates of 18.5/1,000 for freshmen and 25.0/1,000 for 
sophomores, compared with rates of 10.0/1,000 for juniors and 9.3/1,000 for seniors 
(p <0.006). 

Millikin University, Decatur: From February 18 to May 15, 1987, 31 cases were 
reported from Millikin University, which has a full-time undergraduate student 
enrollment of 1,377 (Figure 1). Interview data were available for 20 ill students. The 
attack rates among males (20.6/1,000) and females (24.1/1,000) were not significantly 
different. in-state residents, who comprised 92% of the enrollment, had an attack rate 
of 11.0/1,000. The attack rate among out-of-state residents was 54.5/1,000 (relative 
risk = 4.9; Cl = 2.1, 11.6). Residence-specific attack rates were 21.8/1,000 for dorm- 
itory residents, 11.2/1,000 for fraternity and sorority residents, and 5.3/1,000 for 
residents of other off-campus housing (p = 0.06). Freshmen had the highest risk of 
mumps, with an attack rate of 39.0/1,000, compared with 11.3/1,000 for sophomores 
and 5.8/1,000 for juniors (p =0.001). No cases were reported among seniors. 

In the three Illinois university outbreaks, students missed an average of 6.5 days of 
classes. The 102 ili students who were interviewed at least 2 weeks after onset of 
parotitis averaged 2.3 health-care visits each. This included visits to emergency 
rooms and private physicians, but not hospitalizations. Six students were hospitalized 
for a total of 32 days, an average of 5 days each. Seventeen percent of the 102 patients 
reported severe headache, often associated with other meningeal signs and symp- 
toms. Nineteen percent (12) of the 64 male patients reported orchitis, as evidenced by 
testicular pain and swelling. Three of these patients required hospitalization. 

Control efforts at each of the universities focused on isolating ill students from the 
rest of the student body. This was usually accomplished by sending students to their 
parents’ homes. Publicity about the outbreaks was disseminated through university 
publications and health services. Students who were uncertain of their immunity to 
mumps were encouraged to obtain mumps vaccine. WIU provided combined 
measies-mumps-rubella vaccine for a nominal fee and gave 46 doses over the course 
of the outbreak. Bradley University provided single antigen mumps vaccine free of 
charge and gave 152 doses. Millikin University directed students to the nearby county 
health department to receive vaccine, but none took advantage of the opportunity. By 
the end of the school year, however, Millikin University had established a policy 
requiring proof of immunity to mumps for matriculation in the fall of 1987. The Illinois 
legislature has recently mandated that both public and private colleges and univer- 
sities require all students to present proof of protection against mumps as well as five 
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Mumps — Continued 
other vaccine-preventable diseases. Proof of immunity to mumps can consist of 
documentation of either physician-diagnosed mumps or vaccination with live mumps 
vaccine at 12 months of age or older. 
South Dakota 

A total of 119 cases of mumps was reported from five universities and colleges in 
South Dakota during the 1986-87 school year. The University of South Dakota at 
Vermillion, which has a full-time student enroliment of 5,511, reported 94 cases. A 
22-year-old lowa woman with onset of illness on December 18, 1986, had the first 
reported case. The last reported case occurred on May 1, 1987, 1 week prior to the end 
of classes for the academic year. Although follow-up study to determine complica- 
tions was not complete, epididymo-orchitis was reported for three (5%) of the 56 
affected males. No other complications were reported. Forty-four (47%) of the 94 
students lacked documentation of either prior mumps vaccination or previous 
mumps illness. Comparison data for students who did not become ill were not 
available. 

(Continued on page 503) 
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TABLE ll. Notifiable diseases of low frequency, United States 
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TABLE Ill. Cases of specified notifiable diseases, United States, weeks ending 
August 1, 1987 and July 26, 1986 (30th Week) 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
August 1, 1987 and July 26, 1986 (30th Week) 
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TABLE Ill. (Cont’d.) Cases of specified notifiable diseases, United States, weeks ending 
Aucust 1, 1987 and July 26, 1986 (30th Week) 
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TABLE IV. Deaths in 121 U.S. cities,* week ending 
August 1, 1987 (30th Week) 
= pana R All Causes, By Age (Years) 
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Mumps — Continued 

Mumps was also reported from four other colleges and universities in South 
Dakota: South Dakota State University (SDSU) in Brookings (16 cases), Northern 
State College (five cases), Augustana College (three cases), and Sioux Falls College 
(one case). Complications were reported for two (12.5%) of the 16 affected students at 
SDSU. One was a female student with meningoencephalitis and pancreatitis; the 
other, a male student with epididymo-orchitis. Neither student had a history of 
receiving mumps vaccine. No complications were reported from the remaining three 
colleges reporting mumps cases. 
Wisconsin 

The largest outbreak occurred at Marquette University in Milwaukee, where 178 
cases of mumps were reported between February 4 and May 14, 1987. The university 
has about 8,700 full-time undergraduate students, 50% of whom are from out-of- 
state. The outbreak peaked in April but continued into June. Mumps virus was 
isolated from 15 patients. One hundred (60%) of the 168 patients for whom data on 
gender were available were male. The median age was 20 years. Although there was 
no systematic assessment of complications, physicians at the student health service 
were aware of at least six cases (6%) of orchitis among affected males. These 
physicians were not aware of any students who developed meningoencephalitis or 
required hospitalization. The outbreak was publicized through university and local 
news media. Measles-mumps-rubella vaccine was offered to students through the 


student health service free of charge, and 239 doses were administered during the 
outbreak. 


Reported by: K Caspall, McDonough County Health Dept; C Jennings, W Moran, M Andreasen, 
D Yeagle, R March, Immunization Program, BJ Francis, MD, State Epidemiologist, lilinois Dept 
of Public Health. L Schaefer, G Rhyne, Immunization Program, KA Senger, State Epidemiologist, 
South Dakota State Dept of Health. H Nichamin, MD, Milwaukee City Health Dept; C Leutzinger, 
Immunization Program, JP Davis, MD, State Epidemiologist, Wisconsin Dept of Health & Social 
Sves. Div of Field Svcs, Epidemiology Program Office; Div of Immunization, Center for 
Prevention Svcs, CDC. 

Editorial Note: In general, the epidemiologic findings reported in the Illinois inves- 
tigations were in keeping with observations in similar settings where there are 
aggregations of children and young adults in close contact. These settings include 
military barracks, boarding schools, and other institutions. Males and females are 
generally affected with equal frequency. Since preliminary data do not suggest any 
difference by gender in rates of mumps vaccination, the difference in attack rates for 
males and females at WIU was probably due to unknown differences by gender in the 
likelihood of exposure to mumps virus at this university. At WIU, residence in a 
dormitory was found to be a risk factor, presumably because of the increased 
potential for exposure to mumps virus in a dormitory setting. This increased potential 
could be due either to more confined living conditions or simply to close contact with 
greater numbers of contagious persons. The reason for the higher attack rates in 
freshmen and sophomores as compared with juniors and seniors is as yet unre- 
solved. This observation may reflect differences in exposure or differences in rates of 
susceptibility to mumps by class level. 

In 1986, after 15 years of nearly continuous decline in the reported incidence of 
mumps in the United States, there was an increase in cases reported to CDC (1,2). 
The national incidence was higher than in any of the preceding 5 years. The 1986 rate, 
however, was still 96% lower than the reported incidence in 1968, the first full year 
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that mumps vaccine was available. More than 9,000 cases of mumps have already 
been reported in the first 6 months of 1987, a fourfold increase over the comparable 
period in 1986. 

Available data suggest that the increase in mumps activity has been largely a result 
of illness among unvaccinated middie and high school students (1,2). Survey data 
and records of vaccine administration from selected states, including Illinois, dem- 
onstrate a substantial lag in mumps vaccine uptake in persons 10 years of age and 
older, compared with the uptake of measles vaccine until 1985 (CDC, unpublished 
data). This pattern is in keeping with the history of immunization policy in the United 
States. Although mumps vaccine was licensed in December 1967, the higher cost and 
lower priority of the vaccine compared with either measles or rubella vaccine limited 
its initial use’. It was not until 1977 that the Immunization Practices Advisory 
Committee (ACIP) first began to recommend routine use of mumps vaccine for all 
susceptible children 12 months of age or older (3). A more aggressive approach to 
the vaccination of susceptible older children and young adults was not advocated 
until 1980 (4). 

With the gradual accumulation and increasing age of this pool of susceptible 
persons, outbreaks could be anticipated to extend beyond secondary schools into 
colleges and perhaps into the workplace. The outbreaks reported here show this to be 
more than a theoretical possibility. The fact that mumps attack rates were substan- 
tially high, regardless of state of residence, suggests that the potential for outbreaks 
is an especially important consideration for those states that now have populations of 
college students who were not previously covered by laws requiring mumps 
vaccination for entry into school. 

Historically, less attention has been given to mumps prevention because of the 
perception that mumps illness is mild and does not warrant special efforts directed at 
those not reached by the use of measles-mumps-rubella vaccine or by laws requiring 
mumps vaccination for entry into school. This has been particularly true if such efforts 
would have been at the expense of other ongoing public health programs. In addition 
to the evident educational and economic costs documented in the three Illinois 
outbreaks, the frequency of complications reported from these outbreaks (the only 
ones for which complete follow-up study was conducted) was in keeping with 
previous studies. Epididymo-orchitis occurs among 20%-30% of post-pubertal males 
with clinical cases. Central nervous system involvement is another common mani- 
festation of mumps. Approximately 60% of patients with clinical cases of mumps will 
have a pleocytosis in the cerebrospinal fluid, while 10% will have clinically symptom- 
atic meningoencephalitis, characterized by headache and neck stiffness. Although 
apparently not a factor in these outbreaks, mumps virus infection during the first 
trimester of pregnancy has been associated with increased fetal mortality. In the 
pre-vaccine era, mumps was also one of the leading causes of acquired unilateral 
neurosensory deafness in children (5). 

While a recent outbreak investigation suggests that mumps vaccination efforts 
during an outbreak may contribute to the termination of the outbreak (6), control 
measures available to contain a mumps outbreak are limited in scope and not of 
proven value. Primary prevention by routinely vaccinating susceptible children and 
adults is a more desirable approach. To assess mumps vaccine effectiveness, efforts 


The mumps component makes up slightly more than one-half the cost of the measies-mumps- 
rubella vaccine. 
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are underway to obtain provider-verified vaccination records on cases and controls in 
the three outbreaks at Illinois universities. Prior studies have shown the currently 
available mumps vaccine to be safe, effective, and cost-effective in the prevention of 
mumps illness (7-9). Reported clinical vaccine efficacies have ranged from 75% to 
90% (9-13). Similar experience with measles outbreaks has shown it to be more 
cost-effective to prevent outbreaks than to attempt to control them (14). 

The American College Health Association recommends requiring that all students 
born after 1956 present documentation of vaccination against mumps and five other 
vaccine-preventable diseases before matriculation (75 ). The ACIP has made a similar 
recommendation for vaccination of susceptible adolescents and young adults (7). In 
light of this cluster of outbreaks of mumps illness on university campuses, colleges 
and universities in the United States should consider implementing and enforcing 
such policies for all vaccine-preventable diseases. 
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Reduction of Children’s Arsenic Exposure Following Relocation — 
Mill Creek, Montana 


Soil in the communities surrounding Anaconda, Montana, remains contaminated 
with arsenic, even though the copper smelter located there has been closed since 
1980. Because of concern that children might be exposed to arsenic by hand-to- 
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Arsenic Exposure — Continued 
mouth activity, those who lived near the smelter and were between 2 and 6 years of 
age were tested for urinary arsenic in March and again in July 1985. 

Children living in the small community of Mill Creek, which had the highest levels 
of arsenic in soil, had elevated levels of urinary arsenic at both testings. Their mean 
level of urinary arsenic was 66.0 g/l in March and 54.1 yg/l in July. (in the control 
community of Livingston, Montana, mean levels of urinary arsenic were 10.6 yg/I in 
March and 16.6 pg/l in July.) Since a level of 50 yg/l has been considered indicative 
of excess exposure in the past (7), additional urine samples were obtained between 
Ju'y and November 1985. The children’s levels of urinary arsenic remained elevated. 
In the summer of 1986, the U.S. Environmental Protection Agency temporarily 
relocated 10 Mill Creek families until a permanent solution to the problem could be 
developed. 

To evaluate the effect of relocation on levels of urinary arsenic, urine samples were 
obtained from as many members of the families being relocated as possible. Each 
individual was asked to supply a total of six urine samples taken upon waking up in 
the morning. Three were to be taken in July, before relocation, and three, afterward, 
in October. Levels of urinary arsenic were measured using atomic absorption 
spectrophotometry. The average pre- and post-move concentrations of urinary 
arsenic were calculated for each person. These averages were used to calculate group 
averages. 

Forty-one persons provided at least one urine sample. Four of these people did not 
move from Mill Creek. Thirty-two of the 37 people who were relocated provided 


samples both before and after relocation. The average pre-move level of urinary 
arsenic for the 6 relocated children who were <8 years of age was 76.0 g/l; their 
average post-move level was 15.3yg/l. The average pre-move level for persons =8 
years of age was 17.2 yg/I; their average post-move level was 14.6 yg/I. Although five 
individuals had levels of urinary arsenic >50 yg/l prior to the move, none had levels 
>50 pg/l after relocation from Mill Creek. 


Reported by: JK Gedrose, MN, State Epidemiologist, Montana State Dept of Health and 
Environmental Sciences. Div of Environmental Hazards and Health Effects, Center for Environ- 
mental Health, CDC. 

Editorial Note: Arsenic is believed to be potently carcinogenic, both through 
ingestion and through inhalation. About 70% of a daily dose of arsenic, which has a 
half-life of 10-30 hours, is eliminated in the urine in a biphasic manner (2 ). Levels of 
urinary arsenic are generally considered the best indicators of exposure to arsenic 
occurring within the few days preceding testing (3). 

Mean levels of urinary arsenic among Mill Creek residents decreased after 
relocation. However, relocation is a controversial strategy for reducing exposure to 
environmental contaminants. A decision about the long-term management of the 
contamination in Mill Creek has not yet been reached. 

The finding that children’s pre-move levels of urinary arsenic were so much 
greater than the levels of adults is consistent with the hypothesis that the children 
were being exposed to arsenic through ingestion of soil. As with lead poisoning, 
hand-to-mouth activity is believed to be the primary route of exposure. The results of 
testing in Mill Creek indicate that children can serve as a sentinel population for 
nonoccupational exposure to environmental hazards when the primary pathway is 
through soil ingestion. 
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FIGURE |. Reported measies cases — United States, weeks 26-29, 1987 











[SB CASES REPORTED C—) NO REPORTED CASES 
The Mosbidly and Mortality Weekly Rapert lo prepared by the Contors Tor Disesse Conwel Adlanta, 
Georgia, and available on a paid subscription basis the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. seen (20%) 703-2200. 
The data in this report are provisional, based on weekly reports to CDC by state health departments. The 


released to the public on the succeeding 
outbreaks, environmental hazards, or other public health problems of current interest to health officials. Such 
reports and any other matters pertaining to editorial or other textual considerations should be addressed to: 
Editor, Morbidity and Mortality Weekly Report, Centers for Disease Control, Atlanta, Georgia 30333. 
Director, Centers for Disease Control Editor 

James O. Mason, M.D., Dr.P.H. Michael B. Gregg, M.D. 


Director, - greg Program Office Managing Editor 
Cari W. Tyler, Jr., M.D. Gwendolyn A. Ingraham 




















trU.S. Government Printing Office: 1987-730-145/60018 Region IV 





DEPARTMENT OF 

HEALTH & HUMAN SERVICES 
Public Health Service 

Centers for Disease Contro! 
Atlanta, GA 30333 





Official Business 
Penalty for Private Use $300 


and Fees Paid 
US. Dept of H.H.S. 


HHS 


ent saat sizer 


RBOR RoAp 


HHS Publication No. (CDC) 87-8017 Redistribution using indicia is illegal. 








